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(54) Title: VIBRATORY STIRRER FOR STERILIZATION AND STERILIZER AND STERILIZATION METHOD EMPLOY- 
_ ING VIBRATORY STIRRER 

g (54) §zw<D%ft: ^s^saa»^s3fei;iciii!)is^sasffl^^M®^s&^®^ 

S5 (57) Abstract: A vibratory stirrer (16) 

comprising vibration blades (16f) fixed to 
a vibration transmitting rod (16e) vibrating 
while being linked with a vibrating motor 
(16d) wherein each vibration blade (16f) has a 
surface made of anatase-type Ti0 2 activated by 
a photo catalyst. A plurality of optical fibers 
are fixed, as the light emitting member of a 
light irradiating means, near or close to the 
surface. UV-rays emitted from a light source 
(5 1 ) is guided by a light guide (52) to the optical 
fibers on the vibration blades (160- The optical 
fibers are held to extend along the surface of 
the vibration blades (160 and provided, and 
each has, on the side face, a light-leaking part 
for leaking light to the surface of the vibration 
blade (16f)- The optical fibers each comprise a 
bundle of a plurality of optical elemental fibers 
and exhibits flexibility. An enclosed waterproof 
illuminator emitting ultraviolet radiation can be 
used as the light emitting member of the light 
irradiating means. Even a liquid to be 
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LT, LU, LV, MA, MD, MG, MX, MN, MW, MX, M2, NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 
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GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI f# 



ffr (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TO). 



(DiS-C V^TsS -hj £#KS 0 



sterilized and having a low light transmittance or an object immersed in such a liquid can thereby be sterilized in a short time without 
requiring any chemical, e.g. disinfectant or sterilizer. 
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WmW- 6-330395 2992177 ^) , 

&m¥ 6 - 2 8 7 7 9 9-^fg (#8^3 0 3 5 1 1 4f) , 
#l¥ 6 - 2 8 0 0 3 5#&$g,. • 

#i¥6 - 3 o 4 4 6 m'&m, 

5 1 0 - 4 3 5 6 9*t&«. 

#l¥l 0 - 3 6 9 4 5 3^-£r$g, 
#l¥ll- 2 5 3 7 8 2#fti, 
ft 08 2000-3172 95 *t£tfB. 

i 6 f ©^iSfcjgfiJc^nsT'^-^— t?MoT i o 2 
io ftizmmznte^tf, _m*.t£i - 2 0 nmmm-?&&o zw&sur-t 

15 i^«ii*«t«b©«ti^6n, #fc j 1 sT»aftsnt^*W3 1 5- 

4 0 0 nmOt)O (UV-A) , tfi2 8 0~3 1 5 nmCfe© (UV-B) > 
iftfi 100~2 8 0 nm©fcO (UV-C) £JBV>« ut^TtS, fc^Tfe, 

UV-AtfcB±Sfi 3 0 0 -4 0 0 nmOiSI^^, M^gMT AttfCl;** 
T4*Wc:t^6fftlk Tt^-t'lOTiO; CD ?£l±<fb 

VTyPXmomW&mm&WMUV- 250U-L ; MUV- 3 5 l 
fflt§ut^T't§. fll, A#fc#bT*#Rfcf&tr>J;3fc#ffl£?-nfc£, ft 

7fc*ifc*W : 1680-500 0 ^->^X h P — A CDg^X ^ i7 h-^ 

7 >lft«tf : 2400-1 2 0 0 0t>^X h P - A 1 * b 

30 tl^HX^i? hJP 
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>^ : tK^CDJJPHX^ h)U (2000-300 0Jr>tf7> h o — 

A) 

jgi^JETfclgfl" : 2 0 0 0~3 0 0 0t>^ h O— A©£tt*^£ h)l 

wcmK : *.m<Dmn*^i7 v )v (2 0 0 0-3 0 0 o^->^x hn-A) 

5 ^TfeMJRW : *<J2 9 0 0 ^->^7. hP-A<t7KiSWj^^X^^ (2 0 0 

0~3000t>^Xhn-A) 

HMZCmft-Wtt : Sffi7J/£^TUVX*;i^-^^#Til5^o 
10 t£7 7-f AV\*> F;U 5 2 i^.«37S2 0 Owm, C U 

!MJg|fre>fc5:77y HAM Aim©5^^7t7 r</t*aft©» (#9 it til 0- 
5 0*) Jfcfafc%>©Stefl3-r£C:£**T?tf*. ^iiO^©3fe7 7-fAV\*>h' 
;i/£LT«» S^^Tfe^ 7"Y A&09*.fcf2 0 0 - 1 0 0 0 *3#Cfefc fe ©*»«^* 

15 yty r< A* 5 3 £ ITfi, ©fe©-C^< tfed:< , «»©ft:7 7"f 

*3Rfafc*-&frd>636:S"b©Sffllri*c:i:"bpII67?»S. £©*<&#«, JSft14 

2 6 - 2 811 IS»©3fe7 7< nmffitfr T ^ K 5 3 ft 3948 1 6 f 

^m^Vfc^m^^To H2 6Ttt, 3t7 7-f/t5 3©«»CD3t7 7-f A**tt 
IW15*«S«R»ttt^:-&«fc"5te3*Cfe6nTlri*. g|2 7T«, ft 7 7 -f A* 5 3 © 

«»©ft:7 7-r a cewsnxvi*. cfteoaite&v* 

25 Tfct, B 8©«-&£BI«R:» '>-h5 8 §Ill«l 6 f 

0 2 8T«> 3t77-fA'5 3©tt^©ft^T-r A**tt¥« ! l*£fc*«fc'3K:ffi?lJ 

snxfeD, :ne©iii« 1 6 f ^<Dmfc\zmmftim 57©#.K<fco&$n 

30 fc*3, 7t77"r A5 3 7 r < ASfcSfc tt*-©£^## 6 11 
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Sfc* ^IttiMWSitt^tlTK, TiO, fc £©«& : P*'5tr|ft-&m 

10 11 T i O, mt£T£^tf Z nSO, — N i S 0 4 ©I^IS V> Tffl«± 
^*SR;* y**fr"5 Zn-Ni-TiO, v 

tSJli^S. ^y^HtllNH, N0 3 ^^JP~r § £ 1 T 

i o 2 &ffim&m\s<min'r2>z.£tft>fr^f£ 0 nh 4 no 3 <Dmtom\zmz-tf 

15 D, IS^Itt^^tf 5 0 A/dm ! 

IttSfSCi^tS. It, TiO, <7>3t®/S«:3-5^ >^*fCcfc D 
20 ^CitnliT'fe^, It, T i O, ©£®KAg *fcttC ufc£©3Ki&te&« 

#«&iStt©«iS{t*ma>Sfc*£iSK^ Ag, Pd, Au, Pt, Ni, C 
25 u, Zn, Sb, Mg, Sn, Pb, Al^I, Z\tl<E><D&& (MX-itM 

mo , *fcttc:ns©&JK£:te©&jK£©-&& (^»it7,^>^x^^t;) ©si 

5F*>, m-fbMSJh SHbM©&JggHb#fte. &JHJi©^®£l^®m{b^©^g: 
30 JK»fb4&©»a«»sn*. 
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mtVo) Sfflt^ilt^f^. i&«tt<Z):£^@Hb^<i: ITU TiO^Zn 
J¥^-t«0JPI^^< , 0y*.fcf 1 ~ 2 0 (tmns. 

testis <t ^©ftm^ftnt-r^ t^-e#^c cKD^asTKSfflVix^fe^-r 

tf^l/K h^fca^J«r^^$-a-§ <fc 5 \Z~f%tci&lZ\Z, fob® z>mt>m$i^ 

ffi&<Dimm\z£ DWi.ffi;&ttmz, ^(Dmm>& : mfcmt>&-5-?LfrW:\z, ^m-t^>z\ 
th-e^Zo tom&w&t. nit <7--r^#3, A-?D-f tzii&mvf %z. 

t^T'tS. Bul3m^5^MSTett^#^-r^C^LT«> (1) ■? 

^fC, (2) T-fT-X^e^^^l^ (3) ^-xt, 
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(4) t^TZ-y^xiz, $>&^\z (5) ^feommmmtzf^TsizE. 

Z\tlt><DM&ttmt LTtt, 3 - 2 1 4 3 8 

20 Jig 7,^y P 7) SSfcliJAlCSWil^^tSuttTtS. 

£<\zm<K^?>^mk^>x>o£5izytMm®n&&rD*<D&&m-?z>m& 
m.#^&<D-&\zmm&&niiVT<D&m, ^^rc\tm^m^m^^>m^\z\t, 
h^swwmkia g stft^T i o 2 Wk^ft-D^wm^izte, znizwm 

30 ilTOtlTT iO^ZnO, ©J: 3&#«rt«*©&JKINb*J : £/l^* 



20 



WO 03/037504 



PCT/JP02/10417 



^® ©sms**** & s * s \z mm. ^&wfr e> mm ts n § <£ a t l , 
5 mtk, y-;w<D7jc, wjhtk, is* a tf$asaMcfc £©&«©#, m%.w 

*5BWt343ViTtt, 7^215 1 j&>53fc*Sn*IKfti«fc£©ft£3fe77'rn5 3 

te©3tMs£©ffitr>tt#: (flAfcT^ftro^fcttilR^ISiaUaSStfU OX/ 2 cm 

#ttfciStt£tt#-r* «tttt*m©Sm#ttJ§lffte«#£:n.&. ft 

15 oT, 1 6 «rf^S!j$-a-T«aa^ 1 2 £i§®j]t#-f £ C if, 

«^4^6n, ^niaDiis 1 4<D±i£&mmR-o&&\zmmmm-?2>z\ 

z:©fll&«Ufl*&#fc#*fc>&K:tt, ®iS l 4 ©jgMfltlb© 3 &7c¥i9»Ei£ 
20 *t2 0mm/^K±T**O#ffSlVi. £©<k "5fc 3 #C7G«£iS«, fflSJftl 4 
££f&^»£i£5£i:fcJ;t>T&*Wfc^8a3tt5*>©T&B, aflf©S#K:<fc 

25 ?3:\,*tf. m*.t£* *t*ASifiAiffia. $k-k&m£tcummm<D&m<Dm- 

TViSJc^fc, 1 4 <h L,T0!IAtf*£lK£Ufcffl8;tai 1 2 F*gfc, ttgTtt* 

30 mw®)<D&& • iR^^lgt LT#< ©TL^Wr-5^4 0 *B«U, *■©*»!«« 
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*iaite*K:«fcD®<B+'CfC©»DfciHi*g'&U8e)6n-5. c: n <fc o > mnmrn^ 

tSCt^tS. ffl. 3 a* tot, *i&£©*3FL««K:A*iT, 

LT2 0%£l±*SjJSLH. utlPiTTft ifiJffi&*sa*ffi Truffle* 3. $ 

IBSbtt* SSSbH 1 0 ~ 1 0 0 mm, L <H20~60 mmO£|7, 1 # 
MCI 0~6 0|IIS*©*»IIlftfcfc*J:3&#iBTW>^< Dii^tdi^I 
*UTV5*. 13 i££-^?L<2> *§-&fc 1 a-Hfc 10-60 Hlgg ©0&icT-t-#&$? 

25 #36Sp3K:*3l>Ttt, Sftl^gtl 6ti5^1»tJ:0Mltl 4ttl4 
0 ©?L£-f-#fcMir£> cnfc«kO«tt#*ffl?l%#&J&«JKl 4^tiJitfcbb 
rcMlzmmizMMMffi l 6 f fc5J*L, ±gE©J:-3 fcbT&$Fic:iBgm#!3tf*fc£ 
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#tfttioiiiit*«*8ii:j: otiiiHt^it;: t*«T?€r, ^ntcisiais 

MfefenS. 1Htffi«l>fr©tt£fc*i**#:£UTfcJu fc3 1 ^©is£«/BiS»jil 

1 0 0mA, L < « 2 0 ~ 8 OmA, <ftfcS?* U <H3 0~7 OmAtfeO, 
^lJPmffi«> «Atfl-8V, ffSb<li2~6V, #{C$?£b<«2~4 VT 

io w a Breams (*»*\ mm&±mno- 1 57) , tj-;^*^*, m&vzf 
*>tf 0/1^^-, uk>-7», ^i^^iW, n 

St 1 6 oifi^i t i/TS$nTv>«. fib, ±ia© 

25 B (Jgifi£fc«tfi*Ufcfl:B) ^e>Mlfr§«^{cPbTtt, BSStftbTH 

Mi 4 5 tmm&tfi 6 c«"j}c@^$nfe±T^^i^ ; btcD±#j^-r kswi 4 
4 £ s-tns©rafcM:©raiH**5ir>TiBBbT*5 o . iins^^-f l, 

30 T^JfflLT, 1 6 b©Mfc^bT©±T:#ft^T&ttD©fS£^ 
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»fi»ny K 1 6 e 1 1 1 tt, @4^Stlfci5!5:M*tt5. 

El 1 6 WilflTtt, SiglDyH))W»t!&5. EI 1 7 (D^MM 

6nft«ttiltt«tfl 6 c ' OTItffi DTtf i^2tlt^5. 

15 

JS3fA^af(D^ij©JRg|5*tS^bTBBe$nfeM»^7 2 fc, RIIi^tlRD^ 

^&nfcisi!i^-^ ndi, mmw7 2 fcBioftw-snfciRfteMw 1 6 e 
t, mmmfcM®ttizmffi*mvttw*>tircMmmm 1 6 f t^tts. jgi^e 

20 -^16di;(t <>A*-^ 3 5 #&j?f£<Z>«8iia*flcil&£n£. E118fC«^S!j 
l 6 d tf* 1 oo**snt^*)Ji, 7 2 OEM«©tJ[fi: fctgib^E 

— **flfcD*nt*c:<i:a*T#«. ft^ MSfflTi 2i*ifcttfc — *7 3 £@ag-rs£ 
-< >n—9 3 5 > H fc^U^<DSi^T-h-^ 7 3 £&fft 

Sttfcffla;WfiMilS7 4£lRD#tt*CiJ&*T€r*. COSitlt #f£gB?iJ<Z> 

25 tenuis 1 6 f ©aa#*2 •sRtjenT* o , ens 2 ^oat* 3 L^s^icifij* 
ei 3 2%.ztm 33H ei 1 s vnt&MmvfrMik&izfrv rcmmwm<Dmm& 

30 c' KJROti-ttSnT*!), iiUSlMl 6 c' 7 2 9 #** S 
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nxn*. mwi'e-* i 6 d oiitt^ ■ffimmmffitf iec' rzsmwjw 7 2 & 

ItlifilD v Y 1 6 e fc^JSSn-S. *£!SJgggtt> mi£©S 1 9 ~ 2 3 \Z 
WLiKi?l§-f *©£»tel©J*!BK:X» ffiSttl 2 ^gfc&fcj; DM5 ii^ft, 

c:ti(CckDMsi*i 2 ^©liii 4frznm.-irz>xz j $>mm'rz>mmm&mm 

#g*©fflJi«r^©fcDttW-©?g8a«£<!: LTS^tlTt^, El 2 1 te^©¥® 
0X&&. Bl 1 2 0 tt^-tlfni 2 lOX-X' (WSXC^Y- Y' Sf® 

C©MX«, lg»!RJR»#ibT±tB3'f 1 6 b f^ftAXd'AlS 2 <h 

15 £JK£l, 1' i©8UHfc3jWBV>S*lXV>*. fiP"6, fgjg#3«, ffii«12 
O±**a5»CH3t$nfcWl0fttt»» 1 1 8 KB&jgrfA 112 £^LX3xD#tt 
&nfc&JR«l ' *i£)\> h 1 3 1 Kcfc DH^L, 1 ' ±fc^A*R2 £@3 

IL, MrfA^2 ±fc£Sl£ 1 £SBSL> ^tie>S^jUhi l 6 Rtfty hi 1 

20 Jggfr^:-^ i 6 d 115 £frLX#;V- h 1 3 2 te«fc D &Jji4g 1 \Z M 

SSftTtJS. Sfc, iieio-yh'l 6 eO±^ttrfA'J>^l 1 9§j>L 

1 (IB l*©tefcfB«£nxv**llifcJ£iB©ffil!i»iai 6 c OflHg*fe»»i--B 

*>©x&d, t«**«i' ttHi*©tefciattsnxv>s*i6jB«©«#i 6 
25 a *i/T, iinejfeifii, i' &#ty«®# 
3 (±tirJAS2) i * otefcSB«s n-c^s 3 < ;wu i 6 b tmm 

m2 2a~^2 2c \zm.m&3 <D¥-mm*7ik?o 019-21 <D&mtzftjfo-r 
zm2 2 a<dmt~\$. mmw 3 izfcmmfcMu v k 1 6 e &m-rrz&<Dmm?i 5 

30 WMSntU*. B2 2B©0UXtt, Mtt 3 tt*a?L 5 £li ^fij^ 
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fc«k K) 2 #fJ$nfc 2 zxDffift 3 a , 3b*6ftD, cnKJctl ©BR 
CilfilDyHl 6e^^gi;ltc:i)iiTt^. E12 2C©#JT«. 

□ 6 W^^ntl^. 
5 El 2 2 ARtfEl 2 2 BCflTJtt, 1 2 ©±SB#qKJBfl: 3 K «fc 9 S*«n» 

^ t am s © * it-r -g. ci i * s . 

El 2 3 AR.tfB 2 3 B d © J; o tzmmfc 3 fCcfc -55!1SW±^©HS (:> — 
;U) ©^S^-TWrSHl?**. 0 2 3 A©?BS6T?I*> ^«2*»»I?L5t* 
10 HTlBfilDyKl 6efcaStt'>-^*Jftan5. 123B0«1 
Tte, *g®#:3 ©MPg|56 i:^^IISlft3 iiifila^ F 1 6 e £\Zl&Z> 

So 

024A~|2|24E \ZMWlWt$LMtt t b TOfeMW 3 ©#ij£^f o 0 2 4 B © 
15 M\*±mm 19-21 ©f^lJSM© *>©T& 5 o El 2 4 A©#!lTte, *SJ1# 3 fct 

±#JzfA«2 tTl^IS 1 1 £T«=fA«2* i^BfcS. |2 4DOiTtt, 
M#3«±ffl&JR«l t±i^M2 tTffijrfA«2* iT 

20 5 tt5Ct^T?S5. ft* *5S9iK:*3HTtt, rf A«©*#».e>jB»!ftJR«&#& 
fllfig-T S d t fe pJtgT* S. 

i' , i" ©M»iux«, ^t^i^ss, m. Tfrs.-VA, 

25 ±&*ffl&mmi" ) HO. 3~1 OmmiKfSIi^Tt^. 

=f£*2, 2' ©Mlilttt, -&^=fAX«^MrfA©iPfiS#|^^ffi-r-5 d 
J I S K 6 3 8 6 Tjit^nS|l!iS^A*WSb<, "5Efcffrfc#WI? 
BrWttsM ~ 22kgf/ctn ! |SKIi5~10kgf/cm ! , #^2 5 
0 %UA±© &©#*£?£ L<^. MiAtlTlj:, ? nn?V>zt2±, ^:h'j;i/rf 
30 A, r hU^-^oo^k>JA, 7.*? VI/ -9 a p7U>rfA, T^Uo~h 
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0 , ^AS 2 *t±«y 'J y h'rfAS 2 a 1 7. > V =f A H 2 b tTflflV U y 
K^AI2 c t^6)5:«. TfiS V U •> H ^AI 2a, 2 c cd 5 % © — £ b 

Jgl&fcSiD y Fl 6 e fcta£»33* 1 6 f t»i&5J« 1 6 

f ' t30«afsiciR.of*w-6nTva«. zommmwti e f * jgn^&i 6 f 
taao. *asi£i 4 f;:jg»$iE»*£i;sii-*jgi&23ffi 1 6 f =t Q-tftiz-m^m 

i^ffibt^O, jg»«E»£3e£$-erS ! b©T?ttfc^. CClHiltl 6 f ' \Z 
=b> fi»38* l 6 f %m 5 l ^^t6n§Ml/<i:£ro^^7 7 

-r a* 5 s#>&£i*ffii&3tt i6 f <DXMmns&<D&n&tt&& *>u*&m\z.m 
tt^mvtfm&mmvT* jci^. isi^i6 f aiEi&sjai 6 f ttt^Tg 

02 5 iZ7ik2tl2>>b<D£1S}mteMW)tit&mmW2-DmW2tlT35r). —^(DWlW) 
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m,wmm.(Dffi&)mmi 6 f • tm^<Dmmmnmm<Dn&}mm 1 6 f ■ £&±t 
5 sgitt-^ct •sfr^nrv^. k:-r& £ tt, wsnf falcons 

5~2 0mmlTe>nfcfeI) ic, CD * teHtKCD fc CD CD4>ft 

otv, ^<D^m±\zmmmm 1 6 f tmmzi,xyt7 r-r a* 5 3 &ixd wr, 

mW&tfmfr £> 75: & ^® Kiffi < ifi^ b fc&g^ C T 3 J; o i:t 5 d £ WX # 

20 mx\t, mmm i 2 oft^tf±mnMmmjz&^xmMvrc£vfjiftmmmf£<D 

C03t77-TA*5 3 CD^Att*S«, 5 5 £^LT, )t7 7-f/VO 5 

2®)t[iiifaw$nTi^. ±mnm^mxmmmm 1 6 f _k£i2B 

25 mmrnxu. mmmi 2 <D±t$m\zmvmz nrcu&ffim 6 oiz&o, 

&±nzmMBmiz&^Tmwvrc&oteftmmm&<Dmm&ttnfrztji^T& y , 
^(Dmw.ttzyt7 r-r a 5 3 «$nt^§. z\<D%-y 7^ n 5 3 o^Ait^ 

30 *. gp-fe, ifaiiMii-ejgajMi e f ±\zmwvtz£mnuytmM^mrf. 
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mtHmwutte i <Dmm±izffi%.e>nT^z>. mmmwmm<Dmm^m 1 eft 

jt#^@£fei&3-a-Tig»j3Big 1 6 f t=t ommmzmmmn-? tt, ±ib 
3t77-rn 5 3 &&tsytm*t¥m*. mmm i 2 ort®Rt^«frts«»tt 6 1 

HibSi#5gg<i< 6 f i;fe3fe7 7-fA*5 3 

@3 5it ^3 ojitfas i o^jfi»»ose7^«**r«a:»45i-.»BiT«s. 

*^i^J«> »l*3E«ffi#6 1 fcj;5ft7-r-f A0«J£j&*, 0 3 0 Rtf E] 3 1 <£> 
ftttJ*tt&l&ltft*^Bl!K: «fc O^^ntlr^. fiPS, *^^^JT«. SV>fc¥fr 

20 7 7^^5 3 6^1X^5. %y 7< A* 5 3 ttSU fc¥fTfciE*y £*IT*$ 0 , 

S3 5T?tt3t®RtXK3t«*>S^7 7'f A* 5 3^<h^^^6#< ^-f h Ft 
o^XliH*Snx^S:H!>», Cinet^ViTtS. ±EB3 o'r^H3 losii 

Baffin 2<o**sc)5i;tifi«)R0fii2=y H**aa»rttB3«-r* 

C £#X?#5. 

#^JfiJBffiT!tt. )fc7 7^A5 3 t LXW A«ai 2 - 5 mmg« 05$ □ y 
30 £c t-iox, #rmir£ t^tl^flijiStaxfS. d©/£«, 
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jbEB 3 ox.zfm 3 i (DmMMm<Dm&£mnT°&z> a $at, mmmwmmiz^. 

0 3 5-Ctt, »ftI3ggB*t 6 1&^77<A'5 3 t ft 5 «fc 5 tC^S^- 

mmmftmiztemmmm 1 6 f fe£fc*fr*ttrci*«:f?jL-r* <bp*> ^unm 
mw\z& r)itLm*\z&& ic n tdt^tf ens. 

25 ig®jJt^^g^ffl^fe^^fcJ;nra>fb^^>^fe^<Dz:^M*^^il:T-g)eii 

&mv. ttm\z* iia©ttfflrtt^*«!fcgaiL-c««*nT*»5, Jt<Dit#> 
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7kmmmmjm 1 o 2^1x1^. 

Clco|^7KMmK^BJ*T l 0 2 III 3 8 fc^n^cfc 5&;fii££*rT<5. wt>, 

mftn&ytm 1 0 2 a ^^M^ttom 1 <d~>v u->\&m>&^^-~7 1 0 

®j*mmmmwn 1 0 2d#«iLTit ^^liti w) ssokl s j - 
200 t^,a«] -mm^9vm^timmfsih(Dt niif^s. cm^, ^ 

W2 5 4 nmT, 7>^i7J^3. 2W-e&rK i»2 2 0mmTJB 
25 0. m 1 <D->U 31->JRSH45 1 3.-^ 1 0 2 b(D^^^*9 1 2mmTfe5. — ^ 

o^^$^^-r^^2co->'j n->iR^'i4? 3.-71 0 2c iz\z, mKmmytm 

1 0 2 a (3*fr5m^^i^©feie)©Hft'l4jao|^7jcttc^v'U a->2S^-^ 
1 0 4^»ttSnTli*. JR«ttf 0 2 b, 1 0 2 c 11 7 y 3* JR X f* 

^^-yi/z^O^A^e^^feWTfe^^. H©B&7KS!!&IBfiaK*r 1 0 2 tt, 3§ 
30 ^«*5ef *«#©fiSrt»JS»33«©:BS ( 00 A 1 5 0 mm) ft*/t-bT^ 
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z>o m 3 7 KssnT^sA-s iz. m^^r—zrju io4it mm i o 6 cigs 

5 <D£J#1£l 1 0 fc, *.« 1 1 4S/1 V>TNBRfc£©§etlttttma»&fc*« 
*3MR1 1 2 #5fl*0#W 6*1X^3. 3imm 1 l ORW^^fil l 4fcttBfrzfc3i 
®BIJIS93*ri 0 2©*«,fcD+#IC*Sfcftfc©Jtaa##jfc;£ftT*D, fe* 

m?i\zi#j&-fr2>tiLm\z£>^T&wifc 112 tttfiB^flr 102 oiS^tiRj^^i^s 
onMK&MtfL-ztiTKz. z\<D&nu<Dnm?azm*Fm 102 ^nL&tyci t 

10 T, JIB 93 AT 1 0 2 £tgM*g<h¥ff t*¥fc«J#f* d £tf«ffi3feS. mWtT 1 0 

2tt, ±T£»i*-r*s»s3«©iH!K:T\ cin^Mafcifi^LT&g-rs. 

JRHfi*£SlbH8£®M0)£iett. Sft33ScDiBttOIRK:«J6S&^«*«Iiaw*rK: 

< 1 ~ 1 5ramt^O, Hfc$?£;L<«l~l OmmT'St), 
15 L<« 1 ~ 5mmTS5. HSU JiWff 1 0 2 # 6 n-Sft^BrS©^^ 

UTR6lfr*fca&fc, Sit* A-&igt5 d £ 
*^«S»ffifc*5V>xtt, *BI^KF7KS!©*K«i^i»flra«:*S»^«l 6 f ©ft 

mm^-B<Dmm^mn^^r^^^w\zmm^rc&:m\zmmi,xmnm^muTi 
<dx~. mytm\z\zmmi o 6fr<b®*mm (sfcttK*^-^) £^ltie«j 

25 W3l5*tVi5fiJ^*<**. 

*^js^?jt«, m^mmmmmm o 2 ^hkj^is 1 6 f KififcLTMu 
TVi*^±ffi^«!ijgsaic3s$ti* eta iz, %H7Y.m&mmwtt 1 0 2 <&, ?iftg&£ 

30 *fc, *^Jfi»l8T?ttB&7KS«KliaW<ri 0 2 l 2^A»6**«» 
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Si© IP^> Jg»j# 1 6 e ©±*S«W&W*6»1Htt 16e" S^LT 

filb»tt 1 6 c fc^DttttSnTViS. Hfijikllgtt 1 6 e M 0!| J5fc»IB* 

is & t> & v a t m "M. © m 5t Hi5 # * # -r s n t a* m * § . 

HI 4 0 fc^$tlTV^cfc 5 K» 2 0 0|g»#l 6 e SittWI"g^tS<fc5C 
20 1 6 eRt^itMl 6 j 7&*mt)tttf 6>ftT£?K Z.tl SMM&tf 

lJE»tJtt2"3ffl#llK»$nT^<5. »1 — *©ig»I# 1 6 e tl^K 

i:ii$nx*o, m2<Dmi$mu<DMmwi 6 e tm&WfcjgjjasnTistK 

25 tS"v<h 'J — ?TZ> CI tj&S&H. 

j #$J©ig»#l 6 etttigWt:««snT^«^ £<ffl©«»#£««S 

Uk^y i6s %.ztmmm& 1 6 1 s^iTJso^ttsnsitti^wfcie 

30 £ffl©Ilil 6 e i«t^Cii$tlT^5^. ^MV>MWaW £ \Zti&&7 *j 
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i 6 s %.zfmmm& i 6 t &^bta D^t^n^utx-iiftcifei^n 

±«*>SfllR#B©$g»3g«RtfH5effi***SI2 out b, £McDSMb#(cflElK 

snx^sati 1 2 7 t;&fl8©sstb#ics»3ft"cv>5a*» 127 t©MK: 

5 ^H*©»«TfflSlffl««lcJ;0»fK©«£E*l?JlP'r*^i:*C» 
a.R2/*fil|*lSE^<Z)BI** t *l6Stl'r^*. 

* sn % & «g cd m b ^ s » m w m m & ± ib ^ js » m \z & n % m ® at# & e t u t 
15 ®i6 ficftAt, »««»i6f" §«ffliTv^„ c©»tt*K*m, mmm. 

W\Zte%t-5--&~f, 0©*«CC*jS^T^5. ilSWl 6 f " tLTIt fc£ 

^Stt*. ±flajfc5«f*#@©JB»33«l 6 f HMlTX^-U-1 6uS 

fl-LTl8MiSR*ri 6 f " ' S3iJnbTV\-5. H©MlK*tfe» iglfrjf^fcte^ 
20 -er, H©;&fi!l£©*Jg£XTV>*. |IMtJl6 f" ' tl/ttt, 

S»S3S£tt#JK:WJ8 ©*«»#£ LT©»«a5*t&tf 

i4 3tt. ^^0J©}s£m^g©3E^SiJ©^M^^^^"r»r®01?* ; i) o 

tiT*o, dnsttjas* 1 2 ©F"3»©£*M«i«i5fci3BsnT^«. ami 
2o^^gp{ctt, [hi ^ ^ c * ©« opiate tsi (A'l/jt') 40' £@3g-r& 
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*^0JtC*5ViT«, ^©^SfcfcfcsSfilfritttM&ffi^T, fib, 11^ 

Ktt?-*ii«©fc*©¥aiLT«fl?fli 1 2 ft\z$fm<DWiW,BttRztmmww* 
5 salt, dn^cDp^fcTSft-r-sdiT^Mffia^ff 5 zt^oimx&z, ^© 

10 fcH^>T«»**«fiiKf$nS. 

BSftMSSfi&teWSWtetfttfr&fcSfc©*: IT, *JE»?3*fcia&bTB&*IH 

mmmwzri 0 2 si3«^*ct**tti*s. d©«fc 5 

mmMzmxte^? >u<D^w\zmmmMmm-vT ? -^mmt?- ? >©b 

15 5Mlfcfc0=£«fflt5Ct^tii*§, 

0 4 4«#«9§©«»gB©Hfc#J©^;«7^J»&*?"tf®B^fcO* 0 4 5 R 

6 tt*n j E r tl-t0 5 P®BIR^»fMBl*C»*. ^HiMSm*, 1 2 

rt©-#«WK:iefi3*'l&igl&St*l i &Bl 6 Oiga&^m 1 6 f tlx, 036^ 
©ffifcWbTK91L£«fc'5£, StiB^«[»»tt©«Wtt»»^ 6 ft 

20 fflb, KS»^SteififiJbT|&*Sl!BfflJISWCr 1 0 2 SiBltUTViS. fflM 1 

2 ft©^$$<B!U;:«/\* WU4 o ' ^Eisntio, KAUJi/tSlfclfti^Stfi i 
6 t<Dffl\z\z^n\zmmznrcm®mRzfmMmfrzfcz>nMntt 1 3 oa*&s 

[Rj^5^fRl©5R^fc:?&oTSV^c:¥fTtcS3fi$nT43 0, z\niz& ommm.&gi 
25 s^e>AU';v©^^tftia?K*«A»ic»»"r*. nww£«««*f*«isi<»a*iK 

1 2 ictt«c#ja[3^iR*sn, ^n^#>^i 2 0 — n&ix o tu lt 
/N*u;i/^<h^^u - LT^it-r-s c tan?**. mwmfonft.&WL&i&n&m-r 
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fc, Mitt <D H 1 2 1 Kl«®A<ll*-7, 1 2 2 ^#$tXT*5 0 , R*' 

-^^6K3ISnfciaii«!*««:fflffl* — ^ 12 3 ITT, :/ I/- J X)V 12 4 

fizmtitf&n-rz* z.<dtc#>, mmmm\zmvx\t^m<Dmmm^i&^<D^ 
a*©»£fto^iRji:H«ia5!-r*^iRifc»oT, i»7Ksi«iHBiw<r*iaffr*c: 

St txfcv*. 
25 llii: 

0 1 ~0 3-t©teK:Ml'TIB9IbfcSE« (fib, g|4 0RtfiKIfrlIIteliIl4 1 ft 
£©|g»j#§g:©&V> *>©-!?& 0 , .&^>> 3t77^A5 3ttg2 6icgLfcJ;5ft 

^ — f 1 6dtLT 2 5 0WX2 0 0VX3*©feO^ffl^, 3 < ;U7,^U > & 
30 1 6 b«8^fflU, <>A*— ^ 3 5 tlTflfll (#0 SS©F VR 0. 4-E 
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i i s-2&m^> mm^-z i 6di47Hz x-mwi^^rco ®in 1 2 1 v 

T1100mmX450 mmX 5 0 OmmH 4 0 Omm) CDt>©£fflHfc 0 

MWimWil 6 f tLTmZ 0. 5mmT4 5mmx 2 5 OmmOtSOf^ 

is & Hr^HtMs -r § d t \z £ o t mm tz $t Ai <d *a-r © y ± ? ~g mi? 

5 -ffc^ X^g^^^bfefe©?: 5 ftfflV>7c. Jt77'f;!53tl/T v 37*20 
0/im<73 (W) t'Jf -y^7l©E^^7 7<n' (5t7 7"T/N*^igl) MSU2 

o o D<Dffimw.m*MMvt7 ? v y <Dmw*®.mik\^xmytm>*M&L^tzh<D 1 

0*<D3&&m^tz. )IS77^A5 3«, 6 f <D±@(C*ViTS^^ 

^Pfr 5#BBKU» ^<D@^C0 ~>— h 5 8 t bti 5 mm©f 

10 7D>7-fM*li^ (8fSll5 7tt«llTHftH) , k*7L 5 9 T?lti&T@ 

^Lfc. )t7 7<A*D-v k 5 3 <Dm^.itmmmm 1 6 f ®fi^#G]©ji>858£** 

MSltlt, (flO tUf'^7S©!^IiMllMUV- 2 5 0U- 
L (igffiJETkgl^ >-fmm : l^ifJiStS 4 0 0 0mW/cm 2 [3 6 5 nm] ) 
15 Ufc. ttiE 5 1 IdttigSftfc^-f h'tlt, «-Jg£>33$ 1 6 f (DfcSb 

izm^-V 5 :?££H£U Si:, ^O#*S^7 7l'A5 3 0fcJ6l;M-e5^ 

ffibfe («, £*Tfttt % «^^fl6MIRfete=fc 0 , lmUfcDOCFU (co l 
ony-forming u n i t ) tiS L ft : &TH#> : 

(4 . 2 X 1 0 4 /m 1 ) 
25 5^7>>'zl-7. (4. OXlflVml) 

&!&m ( 3 . 8 X l 0 4 /m 1 ) 
(4. 5 x 1 0 4 /m 1 ) o 

ytM5 i &&(TLxmwim&i 6 f o&mizTSi&tiLmfrbmftm&mm 
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ftiB 5 1 *>e.5e*&ft;fctt£3fe7 7-f A 5 3 iCj; 1 6 f 

Hi (i:Iit) 

^ft (4 . 1 X 1 O 4 /m 1 ) 
5*>i?i-7. (4. 2XiOVml) 
&j&m ( 3 . 5X10* /m 1 ) 
(4 . 7 X 1 O 4 /m 1 ) . 

3 OlMIli 

(4 . 1 X 1 O 4 /m .1 ) 
3*>3?3.— 7. (3. 8X1 O 4 /ml) 
( 3 . 6 X 1 0 4 /m 1 ) 
(4 . 0 X 1 O 3 /m 1 ) 
6 (^Ift) 
^¥1 (3 . 8 X 1 O 3 /m 1 ) 
$*>ya-X (5. 2X1 O 3 /ml) 
£-J«?B ( 6 . 5 X 1 O 3 /m 1 ) 
}g7K ( 1 • 5 X 1 O 3 /m 1 ) c 

2 : 
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5 HiSlA 3 : 

4 t LT, ^TfC^-rm^ 1 0 4 ~ 1 0 3 /m 1 in *. fc ft 

&ffi£ft&rt^fc : 
10 ^7Aitf 

20 mmm 

US 

25 fhvmmm 
30 a-g^t* 
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5 m&frzt 

10 MMMA. • 

f77-fA'5 3 6 f <75TM^fc|Wl#^bT@^b> KM 5 1 

ttis^tifc^ H^2^t^iKb, ^6M5 1 & ib<DK*&mw}mm 1 6 f 
m & # e. n & c t ^ ^ o & . 

ffl S ^ J C JP A & M i: b T £ & ^ ^ A m ® R if z> A |?§ & W £ m V> =b , 

20 HMffil 5 : 

mmmnmm.ii 1x125 i^sns £-5 t^mmm 1 6 f • (jg»^« 1 6 

)t77<A5 3 ilTH84mm05Kn*; H*JH^, 5 3 *MWl 

mmi 6 f {C-T?«^<Slft^1S 1 6 f ' KIfcD#tt5£££|&V>T, 1 £ 

25 ^fcffiSSfTofc. ^-<D^^, §HM#J 1 <!:|R|«fe»*#*#e.nfc. 
ggMffil 6 : 

ft 4 0 5.^®»IhI^«|4 1 ftfOttl?8SiAT^Si:i:*l»V)T, fH&0!l 
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misters 1 0ftmizm$n7*>frz>j:mim&&mT~%ti:fr^%: o 

5 032 Rzsm 3 3 izMVTmML>tzmw*mmvfro z\z\x*. 
mm^-? : 7 5 w 

lb 33 IS : 3&2I& (7.T>UXffi.<Dmmtem.&* v*\Z& QflkfflT?-? 

10 « : (t*) ^Uf^XlSCMil^fMUV- 2 0 2 U (tKIS* 

t;>7>y2 0 0 W&ffl ; ^^^3tm2 0 0 OmW/c m 2 [ 3 6 5 nm] ) 
:210WX166HX345D 
Sft :7kg 
ffimnt) : 3 2 0 W 
15 TS-^Tc. 

m\zm%, z\ z.~?m\zft!&VTmffiM 1 tmntzLxzi*? f^m^xmrnrnm 

0 2 3 B (C^-T J;-5 ^-g-^rfAM^v"- 13 6 &#LTy-Mfc. 

iiitLx^^ ;u7.*#tyifii^, skmuM^mmv. mmmw^WKDmrnt 
it #<a^{cM3^*fc£m£##&tf ®-e> ikm^rcit]Sn.mmM<Dmn\zm 
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£JR#b, 3 2 0W©^t;>7>7'^5)fe$IWl/T> # ■< JWXO^Stt-fb* 

^M^il l tl^f^gi^tffltfc. -tab, iSUjit^gSOMM*! l 6 f Ktt 
10 3^77^A*5 3$lX»9#lt"ft, M 3 0 Rtfgl 3 1 i^-T £ 5 &»l*lMSttg&# 6 
1 ^3^7 7-1" A' 5 3 D#ttfc. »rt@BSg|5M6 1 5mmSO^>«S 

D> ^J-ffite 2 0 0 mmX 2 0 0 mmTfeo fco 4fft§a@gBM 6 1 £ 5 #C 1 -fc 
y h £bT«J$SBW6 0 Kl«fcD«J#b, y h£ 2 

15 A5 3«, If 4mm05lD^ K^^^SfeCTfeO, It ftfBBS&M 6 1 ©Jt 
MX. 1 5 mmWRBTHit bfc. 

SaS^i: IT 4 X 1 0 4 /m 1 ©*J3§@£^tf 3 # >> J rL — X, Mfc 

s&fflb, MmmnmwKDMm*-* s-r >n-* kj; o 4 7 h z -ejgftsi** 

jtsifcfis^T, tf-ji/^E^5«> ^7F9«i, maim, a^im 

mmm 9 : 

25 6-m3 9\zmhxmmvrcmm^mmvrco zzx-, mmmwmmi 6 

(DWlWi^—^ <h bT 7 5WX2 0 0VX3(f><73 ! fe<£>£/B^5 1Hz T*Ii§tfc. 
ilff 1 2tlT4 0 0 mmX 3 2 0 mmX 2 9 0mmH<5tO5:ffl^fc, 

S»>3pj«16 fill, >U<D&ffi\ztth, mm^71-?-VMMfc^# 
>& — *j J !r)V* y*m*\ZftWa,XftWL*y*-fZ>Z.L\Zl:^T. 

30 w\z 5 umm<D7^?-i?mmk^? ><Dm*Mi&vfc : b<D : £ 4&m^. znz 
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^40 mmfcf y^Tfiltfc. 

ffi7kM&mmwtt i o 2 1 it, m <#> iokls j - 2 0 0 

— si^TK^n^^^^ffl b, jnTfcsvMcpgrr^isi&^isi e f © 
4< m \z -e n e t ¥fj & § «fc 5 c & j# u fc o 

i^TKM^isRgBJCT 102 ^MtT^iisi 6 f (Dmmizmm&wfr zmn-u 

SHI!? : 

10 fcmmm 4 . oxio* /m 1 

3 3 0 /m 1 JUT 

O 1 5 7 : 
7fc«!SB# 3 . 9 X 1 0 4 /m 1 
15 3#*& 3 0 /m 1 !UT 

T^^SBt 3 . 5 X 1 0 4 /m 1 
3#f& 3 0 /m 1 JUT 

20 

T^m^m 3 . 0 X 1 0 4 /m 1 
3#& 3 0 /m 1 JUT 
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D> 6 ^?imTTfc#IS^&< , 5 £ <h & < , 

ib-r & © u ^# e. n& a> o fc , 

fl-102 S^!tTbT^lb^«l 6 f OHItfiiftl^S^S^Iil^^e, 

QF% (4 . 2 X 1 0 4 /m 1 ) 
5 — X (4. 0X1 0 4 /ml) 

15 ( 3 . 8 X 1 0 4 /m 1 ) 

(4 . 5 X 1 0 4 /m 1 ) . 

20 ^^ts^jT^ffi vtcmm\t, if^&m&m. mn. v<< 

o 

HifigiJ 1 0 : 

25 tfB4 1KBjURWUfc«fc5&*6»S<0t)O*ffl^fc. *g»3J*tt. MS 2 #R 
tfft@2*fc£:b, 3£SfcE?>JU, fcttfc»ttfc ©Wfc»i«»£«J8 LTtt&ii 4 V 
Sfc, ^7jcM^gflMBJ*Tl 0 2 ±i©2ft©ti^g©Fp1tTffl 

sfcjsfci 9 tmmizmw&wvtci: na, tt2~3#T?ttat«mj <&*g 
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Hi 1 1 : 

M4 3 izmvrmm i^rcmw&mm Lfc. ai/;ho' te&fflbftfro 

5 16 — * £ LX 2 5 0WX2 0 0 VX 3 <J)Ofe©$ffl^ 5 1Hz X*g®j 

Mflfl 2 tlt^f>l^XX?-^ (SUS304) S©7 5 Omm 
X50 0mmX5 0 0 mmHOfetOlffl^fc, 

io n^nfflv^ cn6S3 0mmt;yf?Eii/fc. 

B*S!«BiJ!!9!*r 10 2 ill, N&tt&SMg (tfc) 1©KLS J - 2 0 0 
15 Ml4iLT, J^Tfc^Tt>cDX&oX*8§M&SnAfct>CD£^ti^n& 

ffltT, B&TKii^EHMBjiiTi o 2 ^Mfrvxmmmm 1 6 f ©*Bfcifi«fl:B# 

20 ^fL (4. 2 X 1 0 4 /m 1 ) 

5.%>iSzL— X (3. 8X10Vml) 
tS?K ( 4 . 0 X 1 0 4 /m 1 ) o 

-v-jv^^yn* 0-157 mom* 1 0 4 /m 1 mmmtja 
25 use, *mmM^mmvrzmm<Dmm®£3 h>o)*Mffi±*mmmmm~$mf3: 

Sfc, X^SfTKI^^^feCWrs JIS-K0102 (1998) 

a $ « «• x 2 ~ 4 a ft © <a ft s ifi * <d m m m x & o x *> + # * ^ b & § # pj h x 

30 
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mmm 1 2 : 

El 4 4~B14 6 CPLTlBJbfctf^flbfc. I^T, Jg®j£t#gg 1 6 
©It^-^ il/T2 5 0WX2 0 0VX3 4> <7) 0 £ /g V> 5 1Hz 
fc. 1 2tLT#'J^O tf 1/>1(D 7 9 OmmX 5 2 OmmX 4 9 Omm 

5 H(D>b<D%m Vife. 

gliSl 6 f tbt, l^6mmOf^>fiOtIi:, RiMMS <fe 0 
^^U7cJ?$ 5 Mm©T^-^-HfMif'fb^^ >M &Wf& L t> <D £ 6 tfeffi Hfc. 

B^K^fflMfl* 102 tUT, H^m^^H (») ^COKL S J - 2 0 0 

-mffi*mn@in*&mL, ±T\z&\,^zmm?z>mmmmi 6 fo 

10 tfilt^S t^frfcft^J: -5 K&f#U£o 

1 3 0 B> fii^Mt UTtt7f>l/77.5 1 -JHS©S®i:e^*of 

n^Of^C 4 VSEPflPL, mgfL^^ 1 A/dra 2 TliL&. A 4 0 ' 
T^T^y ^ST, fi§2 7 0 mm, fi$ 3 0 0mmT', |$ g ©T|-j£ 1 0 mm© 
15 fc©£/B^fco 

U^m^J (18X) 

u;i^#u **i/ju^u>mmk^xy-)\,m. (5%) 

^^'JJk^l^y-iUv-f F (2%) 
20 ^^^t;i/n-7 (o. 2%) 

7K ( 7 4 . 8 % ) 

jWiiLi^t^^oA^ hs^fit, nv)v\H\z^(Dmm<7) i/2~i 
bj*ti 0 2 ^**tlt^»i^« 1 6 f <Dmm\zftt£isLmfrzmftmzm&vtetf 

Jgi&Jl^B 1 6 £f£Ifr£-fc!:T, MM^S^fro £ £ 3, ^TK^-r=fc5 
30 T) : 
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*#13B# 3 . 2 X 1 0 4 /m 1 
2X10 3 /ml 

5 ±jk^^-ZM : 

4 . 5 X 1 O 4 /m 1 
5#*g 3 X 1 0 3 /m 1 
1 0^^ ^ttl-&T 

io 

ttfflSSfrofci: £3, R4ftttl&j|l#t#&nfc:. 
15 Hii 1 3 : 

Hli9t^»^t§^lfc„ {lb, HMf 1 6 <hUTlH4 
1214 1 fcHb»iWLfcJ;3ft«Hia© l b©*fflVJ, 

20 4 i \zmv&wis?t£5temm7£Mmm&mw£mm<Dmj&*m'tz a mt>, ± 
mmtt&m4 o RrxH 4 i <Dmm^mmmw^m<Dm 1 ^©^wi^^SL^m 2 & 

$ffl^T2. 5VOiE*9J||Hyfc..*fc, SS*If iiiff 1 0 2tLT> :/ 
7^ V &m frsfc. ig»il#^B 1 6 ©MSj^ — ^ * 5 0 H z Tigifr^itfco 

± © g s « « 9 m *5 i # m 9v » m «■ l & a< & & ® m w m m z ft m s -a- t m 
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0%aTtfeO, &!&m<Dmer\Zfe 2 c mT?Mi&^ 1 0 %m.l£X°$>Z>) TS^T 

<d n m £ o -+- \z m v> m m t © a m m m w w m -c & § . 
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mmizm^ ^nrz^mitm^mmMmmmm^izmm^ n^><}>u < t i -d 

io MizMmfcm$mizMK)ttrtzftfzmtf<D?-t><D'pte< thi -oitmmmmm 
m&wm*\zmmzn&ftmmmn<D&M&tfm^te%mm*mhT&r), m. 
&wizMmmnnmmmm^\zTyt&mMTzytmM^mmwznTj£r), m 
% m m ^ m & ta §b ^ ® ± ( c & aa * fc « « * l t & s r s £ -5 1 * « & ^ m: ? c «k o « 
it $ n & # ai «■ t is w * At x v s§ c t * ft « t -r & m m m m m m w m m . 

3. iWBB3te«J»JStt©S«ttW»ttT i O, , SrTiO,, ZnO, C 
dSe, G a A s , CdS, NiO, SnO, , Nb 2 0 5 SfcteWO, X&Z, 

20 c t^#mtT^> wjrjk i izmm.e>mwmnW)mwmmo 

mm^rc\tmmi^xmmm:m\zm^xmtEr^^mir^m^i<D^eyr-f;^&^ 
<o> myty 7^rt(DMw\z\,ttt&&w<D%^tx&m%z&zMKm<mj8.zti 

30 mmmnmm, 
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7. BflfBfttbtt&&*t« 1 . 0mm~l 0 OmmO^lTS^CSCTfTl: 

5 ^u^mmmmmm^/ / mrz.um^mmzm^.-r^>m^t^^/vx^^ z. t 

i o. Mm&m^mznmmmfcMmtf\zwQttwzntcffittfrzm±LV 
li. MmytmM^m%mftm&mir%b<DT*&%z\t*%tm£-i-2>. m 

i izmm® mm m mm mwmm. 
is 13. Huiaig«j^^¥S«MBa^M^^^LS?gft'tc^v^TfifeMii!;^^* 
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